cGMP and cAMP in prostaglandin-induced pial artery dilation and increased CSF opioid concentration.
It has been observed that prostaglandins (PG) PGE2 and PGI2 increased cortical periarachnoid cerebrospinal fluid (CSF) methionine enkephalin (Met-enk) and leucine enkephalin (Leu-enk) concentrations in the newborn pig. It was also observed that PG-induced pial artery dilation was associated with elevated CSF guanosine 3',5'-cyclic monophosphate (cGMP) and adenosine 3',5'-cyclic monophosphate (cAMP) levels in the piglet. However, other studies have not always supported a role for cGMP in PG dilation. The present study used a pharmacological approach to test the hypothesis that both cGMP and cAMP contribute to PG-induced pial dilation and associated elevated CSF opioid concentration. PGE2 produced pial vasodilation that was blunted by the Rp diastereomer of bromoguanosine 3',5'-cyclic monophosphothioate [Rp-8-BrcGMPS (10(-5)M)], a cGMP antagonist (9 +/- 1, 16 +/- 1, and 23 +/- 1 vs. 4 +/- 1, 6 +/- 1, and 9 +/- 1% for 1, 10, and 100 ng/ml PGE2 before and after Rp-8-BrcGMPS, respectively). PGE2 elevated CSF Met-enk concentration, and these biochemical changes were also blunted by Rp-8-BrcGMPS (1,001 +/- 23, 1,424 +/- 54, and 1,973 +/- 56 vs. 804 +/- 41, 988 +/- 52, and 1,222 +/- 21 pg/ml for control, 10, and 100 ng/ml PGE2 in the absence and presence of Rp-8-BrcGMPS, respectively). Similar biochemical and vascular effects of Rp-8-BrcGMPS were observed for PGI2. Additionally, the Rp diastereomer of bromoadenosine 3',5'-cyclic monophosphothioate [Rp-8-BrcAMPS (10(-5)M)], a cAMP antagonist, blunted PGE2 dilation (10 +/- 1, 15 +/- 1, and 24 +/- 1 vs. 5 +/- 1, 8 +/- 1, and 12 +/- 1% for 1, 10, and 100 ng/ml PGE2 before and after Rp-8-BrcAMPS, respectively). PGE2-associated increases in CSF Met-enk and Leu-enk were similarly blunted by Rp-8-BrcAMPS. These data show that both cGMP and cAMP contribute to PG-induced pial dilation and that PG-associated elevated CSF cGMP and cAMP levels result in increased CSF Met-enk and Leu-enk concentration.